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Abstract of JP1 1330486 

PROBLEM TO BE SOLVED: To anode-oxidize 
readily a wiring layer and enable high 
integration of a circuit by a method, wherein an 
oxide film is formed in two wiring layers 
composed of a metai film with each wiring 
layer partly removing to make an oxide come 
into contact with only the wiring layer, and one 
oxide film is laminated by making it come into 
contact with the other oxide film and the wiring 
layer. SOLUTION: A first metal film 101 is 
formed on a surface of an insulator 1 00 such 
as a glass substrate, etc., and a second metal 
film 102 such as aluminum, etc., is formed on 
this metal film 101. The second metai film 102 
is patterned to form selectively a second wiring 
layer 1 03 on the first metal film 101 , and each 
of a plurality of wires is isolated so that all the 
second wiring layers 1 03 are made to be 
electrically short-circuited with the first metal 
film. A voltage is applied to he first metal film 
101 in an ethylene glycol solution containing a 
tartaric acid, and the second wiring layer 103 
is anode-oxidized, and an anode oxide film 
105 of the wiring layer 103 is formed on the 
surface. By the use of the anode oxide film 
105 as a mask, an anode oxide 104 is etched 
to form a first wiring layer 106 for completing a 
wiring 110. 
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50nnu #£b<tt30nmgft£#&T(/>5o 1 <Z> 

IS 1 <^BM0 2-4{g@3££&£e, J;oL 

jr^ekbi^ miomitm<Dx.y^>^m(D^ju-zf so 

^AKil/^ ^-OTIi^B 1 £>&ISlft£: tt^ >^ 
JUSffl^&l^ \Z, ^>^JWBt<£>JP££:20miK SOnrntC 

[0051] Rjt<z>*> *>m (D&m^mmte 1-50 

nm (jffSKttS — 3 Onnu & S fcSf* b < Ji 5 — 20n 
[0 0 5 2] 

[0 0 5 3] C^W^l] 0 1 I^lll 
^ftxaSr^BfHBITftS. Iftfi*l 0 0^B± 

\z, ;vv7&m-cfcz>n i <d^jsibi i o 1 

ill ©^JRKl 0 l ±t:ibt, TJI/^n^A^ 

i^t-r^sn 2 cd&jmbi i o 2 0 (0 1 

(A) ) 

[0 0 5 4] mmrn 1 0 0 tim so 
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io2tim i7;^->?ABm<, si, s 

c*&»fi*%^SnL&fc<D*>, S i fc£<D&JR£:<Z>X 

[0 0 5 5] &fc:^2 <Z>^JK18ll 0 2£A^— ~>^L 
X, mi <D<kJMM 10 1 ±K:fg 2 (DMMM 1 0 3 £3iR 

iH^Ji 10 3 tt^ 1 <D&mWk l 0 1 }:J:^Tl^(;y 
a-hSntM. (HI (B) ) 
[0 0 5 6] 3 %CDj@H^^^tyx^l/>^U n 

— JimWcfyxM 1 (D&JMM 101 tcHffi^^ioi"^ d t 

K) 1 0 5 &mf&-t&o & > # )um<o & v izm&wt-cwr 



\t, 0 1 <DmmvT^&%m\£m&mkm 1 0 
<f£&$mw-ikfc$>\z, mvWkmxm^LTfo&o m 

1 (C) ) 

[0057] mz, mwst^tmMi 0 5 ^-rx^fcb 

10 6^«l, IBSft 1 1 0**5§EE-r&- ([111 
(D) ) 

[0 0 5 8] 1 CDHB«ft« 10611, |»ffiSHfc£ 

nfi:s#Lfcg 1 o^jiik 101 izmgw&ttjfo-i-z 

HI (C) OftSSftllT, g§ 1 <£>lES!/i 1 0 
[0 0 5 9] IU2 1 \Z7jkVfc:<kvlZ, H 2 CD^JIH 1 0 

2 ttm&Rft;%ft#ffl$ i <D&mwt ioud *>»^& 

si 2 <dk8ub i o 3 hmsmtmrni o 5 t^swH 
a, m 1 om^m 1 0 6 <h»tiBMt;#5 1 0 4 j: 0 

fel^fiiJt&So ^^Tl^Wft^l 0 3^T8Btt, ^1 

cDisiui 1 0 6 tmmmitmi 0 4i*c8lt^d, 

^ 2 <OR»«cDT«5«S! 1 cDiB^S ^<D*^a5"T S d ch 

SE<fc«J 1 0 4C0HJP^iiJ^f^]oT^^ 

[0060] mio^m^z^xm 

Xy^>i/^J:^)T«flE«*&^6»2 0BB«*Jil 0 3 
1 1 OO^gPl 1 l(Dffl!lffifctt, 12 (C) ^Tcfcd 

1 1 0(DB^tt^i*^n/^^ o ^*3, 1 1 i-e«"r4«aB 

H^oT!), ESI 1 0<Dffiffitt4HI*Bl 1 ItratJ 
[0 0 6 1] B2 (B) ^"Ti^^, «e*CDT 



( 8 ) 
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mm 5 o &mmm<&m<Dmj£m&mm s i \zmm~t%»& 

iSttBI2 (D) ^TcfcpfC. 7;Rrr>A154^Iffi 
£tlSo CK&J&T. *5S^i:fie*^|»ffi^kxettB:giJ 

[0 0 6 2] [fH»t8 2 ) H 3 

of^agxs*s-rw?®iaT*5, *^«s^«i*Tr«, m io 

So 

[0 0 6 3] ^7XS«14 0±t, SMbS*^ 

^b3S*^©«fiii»lK 14 8 SA^TS, «fe8cJR 1481 
Kill 1 CD^PIK^ ITT all4 1 SrJgfiRf So 
|g 1 O^/SfflU 4 1 XKlg&bT, l20^Ili:LAl 
I14 2^Mt^o 3 %^ffi^®S$^X^W>^U 

JI/jgFSK^T^ 1 £>&KWI 14 1 tCltJBESEPflPTS d 20 
tl:j;oT, AlI14 2^g«ftLT, -^O^SfC 
A U Jl^Wfti (A U 7k. 0. ) 1149 &Ml&*T 
So (13 (A) ) 

[0 0 6 4] RMI&fttt. «»»*Kl«»»*fc3 36CO 

fiS3 0t:, 9J»«EE10V, flJEEPWPf^ 1 5«\ « 
mmiMl OtnA/ lffiS^bfc £<£[ftffi^bX§«U'> ? 
X h^X^7 15 0 <&^*tt£lHl±1-£&»T&£>o 

[0 0 6 5] 3fc£, h^Xi7 15 0 ^Mlt, 

A.0.I149^AlI142^X7f>^b, SSIftCT 30 
^fcr^fftSnfcA 1 RTft£fg2 <2R*§UB 14 3 
Jgj5Rbfc 0 H3TttBBjs6Ji 1 4 3I4 2^WBS 

bfco (0 19 (B) ) 

[0 0 6 6] "AlZ, WTs Y^TsV 15 0 SSt&S 
S> KiSKftSBKl&^TT aJRl 4 1 ^^JE^EPW 

SI»«ffi8V, «£E93^I»HI4 felts 

fi^T^S— #AA^— >4 3<Z>fiO 
IH#-7^IO»Mft* (#-5^A.0j Hi 4 4 40 

(Ell 9 (C) ) 
[0 0 6 7] 1/yXhVX^l SO^^SLfc 

Wt^KffiK^SISK^^^TT aI14 1 fcttJI^EP 
pJU |»ffiSi^b*tf ofco -7XA.0.MS1 4 
i«LT, B2 0gE^« 1 4 3*®^BS^b^rL 
I, AU (AUTA.0.) 114 6» 

!&&n$lfc, T aK 14 1 feSKWCIRffiKlbSnT, 
&>&)VJr^<1 F (TaO, ) I14 5«jS$n 
So ytU7A.0.ttJ8?LROT;U5^-"C»0, AU7A.0. 
I14 9«!:14 6B-fls:ft3W. l»«K-ffc£*i 50 



#F?S¥ 1 1-3 3 0 4 8 6 
14 

TizmwvtzT aiHi titm i (ommm i 4 6 tit 

[0 0 6 8] A.0.il44tl46^-?X^?:b 
TX7f>^lT, IfeWHS^TaO, IK 1 4 5 



&&^m^\zmmz/^&-~>ifvtco mwz, 
TSo iot> iB*»tt> mBz: £\zmn\z ftm$nfc<D 

$68114 8±l:M^tlT^§o (0 3 (D) ) 
[0 0 6 9] &mtM^B,<DmM(DWrmm%:m4{Z^a 

mmt(Dtc.&m3~e\$T a Mil 4 1 <bT aO» Hi 4 5 
cOJPS^lflb^bfc. 

[0 0 7 0] /1IJ7A.0.R1 4 6 $J® 

J:D!)WJ^Ti/^o HI 2 1 SJB^TfttBJbfccfcS 
fC. ^IfltfeTaO, IKl45tt, ADXA.O.fflt 

1 4 6 TSBi:, *(0^ffliJffi^7?ttTtt-€-^>JR»ffl^S?a: 
S 0 AU XA.0.JR 1 4 1 cDEflS 1 4 6 <h 

(D^m^^Mnzm^T^omm tn^i^^<^ 

S o 



[0 0 7 1] tfcTaO, Hi 4 5 il4/1U7A.0.gl 
4 6 ttRIDIftffigE'ftlXaT^^nSfc*, TaO x IK 
1 4 5t/tU 7A.0.I1 4 6 <7>3?-® i^tDifi^teT a t 
A 1 ^-&^O^fb%ch^oT^Si:#^^ri. ^feTa 
O, 14 5 WJ7A.0.I1 4 6 &ff±frfS£5^J& 
AUXA.0.M4 6tTai41 <0|f.ffiigffl5ttT a 
O x l4 5tJ:^TiWc^It^D, SfcAUXA. 
O.jH^T alRl 4 1 fc#b^frt£tfcffi£fc&oT^££ 
X.6tXSo ctoT, ^2CDBB*9U1 1 4 3*>SA 1 

t-&<D&m<i0}^m¥i%\zm^ 

[0 0 7 2] /t'J7A.0.Il 4 6 <hf§ 2 cDMJf 

£<D#®;W* f l©liI146tTaO s K 1 4 5 CO 
#®J:D hfaM\Zfc&Z.L-T:\ l»67J^x^7A^ 
t£»OB&±ai*^iav^ CKOdttt, AUXA.0.MI14 

6 tM2 (Dmmmt.<n^m&, isi^ihsjii 4 6^t 

aO, mi 4 5©MJ;D fc^fiiK\ -SbT^§»^ 
Sffijg-rSi:, 3WBT#5, £<£>*&T«\ fg2<DlBI! 
JI^TffiTtt, % 1 <OWMM 1 4 6 £T aO x JEBI14 5 

^#® 67J^x^7A **i£ffc b t b s 5 e: t * 

[0073] **m^«<d«^t«> m 2 (DMmm 14 
3<oTffia^i©ia»Jio*Jc»bT^sfcfe, x;i^ 

n ^ A T&tfetfc V> B&it J&*i« < S . 

[0 0 7 4] Sfc, /1U7A.0.K1 4 6 «Jffl#>Sft«K: 
MO^Tc^tt> #»7XA.0.Il 4 4TS5fC#ffibTV^ 
fcl^^o 020, HI 2 1 TBJKbfeJ:5^, Ta 
OJ14 5tt*-^XA.0.lK4 4T«T?fctt**:C0Bl 
jpt2^chSg^6 1 %mi 6 liD fe^ffliJ^— mco 

(^IB^tCfcV^Tfe, TaO, 114 5H AUTA.O.K 



( 9 ) 
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5fi«16 3*S#fit5. T a ^SKtrTS 

Wlfftt2~4{&HSi&££<fc*>S, Mtfftl2 , 1 13 tt 
TalHl (gg 1 COIBSS 1 4 6 ) <0 2 — 4 {& <h & 

[0 0 7 5] Sfc, TaO, M 1 4 7A. O.Mt 1 4 

6ft"JB^6^fi'J^iE^«:ffl5^tt, sR-^XA,0.l»l 4 4 

^(Dtctb, :^OTaO, l»14 5(^*Jitt 
*"7XA.0.Il 4 4 £IxlSbT, Ta^AlO^^) 10 

SMtft;-& * t & o T v ^ £ m X 6 ti & ■ 

[0 0 7 6] #-7XA.0.I14 4*X7f>^ 

TX^ttSu^l^^tv TaO, 1R 1 4 5 tjSfeaiK 

1 4 8«aSM-&W^A 0 ^-n>^^tl^fc66, TaO 
, |145 ODfflOB £*6»JBI 14 8 <D<MB«&t£--aU 

[0077] Sfc, »S*Mfc;xaigK: 

as^wf-r^^s*^*/^^* sh«s 143, s 1 4 

[0 0 7 8] 

[0 0 7 9] [*M#U] **i(S0lltt*%0J&TFT 
fcJSJBb^JTS&o *^HJC0^JSfi^ffi^^ViTEI4 

To 

[0 0 8 0] IStt^T, 2 0 1BTFTW6I, 

2 0 2, 2 0 3ttfStt» 1 0 1 (hV-XliXttHH 
>«ffitC03i>^i7 hfflS (V — >3>^£ h 30 

SB) , 2 0 4«4r*-hBB»-e*^o y-i-ia»2 

0 4^tt@2 0 1 tmfc&^frfemztf-bmmtm 

•KCtfT*- 2 0 5«y— hE»2 0 4tBt0 

ffiblEil (H^-art 6 ) £: <£> 3 > ^ # h 85 (y-hn>^ 

[0 0 8 1] EI5£:A~A' T$J»fb&ISrHia£ei6 
(A) MS (A) JC&^T, 2 0 6 BftftSI 

^tt^SStfe^ 2 0 7f«ftyU3>T l &§iI 

gre&D, ^oD-hscfiii <oaa»«-e*§^>^;i/Jl (t 

ai) 2 0 8 £, mi (Dmmm^&^Tj^^ri^Am 40 

(A IB) 2 0 9 i©»iiI*ra*i , -bE*2 0 4 

[0 0 8 2] 15^)TFTWB»B' T«)Wfb 

fc®TffiI3£:H6 (B) tC^To H7KHH6 (B) 

14, 2 1 sa^n^n^wnfts&^^sv— xe», f 

U-f >BB8n?&0* IU6 (A) *£Sbfcli0ttlbBB<Bi2 

[0 0 8 3] ^>^Jl/|2 0 8ttTJU5 — ^AB2 0 9 
<D*»*R*«y--h«SlH)l2 0 7 ^l9TSttl2 0 1 50 



16 

T ;u S x # ABftoT* AVI/ y * » W & z. t 

[0 0 8 4] 08, B9Sffl^T, ^Jfeffi^OTFTCO 
0 tbT*6»l»Sr*ffi^K^&^7Xa« : £ffl*"rS 0 
v- U zi >JRSI8^fcir 9 5 >y £ £ v^S Z. £ 

[0 0 8 5] S«2 0 0±^TFT^ttC ffitt 

i2oi tfc&mix^m&m&^tfz^&o istii s 

ttJf 201H1 u«:tt^bfco ffittJl 2 0 1 «ftyU 
n>-eft:S*6jB:IK2 0 (El 8 (A) ) 

[0086] ^mmm^twww- 1 - 1 3 0 6 5 2 
ffiiBimosw «t o t»j« s nfc # u > u 3 >j(fcffitt 

SSffl^5^t^1?S§o Sfe, Si, Ge,., (0< 
X<1) tiStlS y U 3 > WK-^ AKSffl t) 

[0 0 8 7] SS2 0 0±^JP£20nm<D^>^;i/ 

IK (T all) 2 3 1 <k, »£40nm<£> 2wl* CQX^f 
Amtfc7i^^Al (A IK) 2 3 2 t^, X 

/^y^ms\z^xmmvxf&m:Lrco ^it, aiki 

2 3 2f:i«ft6I©^n-7'P*«l^tx, 

A 112 3 2 0gI}:Si/VtU7a7i^tI (H^ii* 
-T) Sr^fifcbfc. CCD»ffi^kXSttU^ h^Xd? 2 

JKSfflW mm»%l&&3 0°C, SliSftEEl 0 V, SEE 
EppJPtWJl 5 5h 1 OmA/lSSiibfco *b 

T> l/^hTXi7 2 3 3 *MtSo (18 (B) ) 



[0 0 8 8] il4f:, 



fcgi2 5 ocow&ia^ 

St. l»aKfb»fitt«Jlg2 5 1, ««^?S2 5 3^A 

n*fc«>«)it»**«2 5 2%m^ mm 0*) 25 
4 £R§si:&&ttffi2 0 0 ^is 2 5 1 izm^nx^ 

1S2 0 0, ItS 2 5 4£$>mMBW.2 5 3fC«£ 

ns, it 2 0 otasi 2 5 0 ooyp— yp^A 1 m 

2 3 2 EC^M^tl^o 

[0 0 8 9] U ft: ^ 7JR tKS: ^ □ 7 

i7*bT, ®2£DiiliLT7JRr.^Ai (All) 
2 0 9 ^^^bfeo A 1 12 0 9 «y— hE^2 0 4<D 

i>J<DA 1 12 0 9 £;frffl!JcD A 1 S 2 0 9 t*^Bf bTfg 

|Pl*^TfefliJOA 1 12 0 9 tt**$MtCttffitt)B 2 



17 

o i £a&-pTTFT<z>y— bmmthxmm~r^o * 

fc, lBl*^T*fiiJOA 1 12 0 9 ««fc^ffl$*^ £j£S« 

[0090] 0 1 0 ^0 8 (C) COJKffiOTFTCDBfB 
H^SH^t". HI 10 (A) Ifflltfe^o HI 
0 (B) BH10 (A) CDX-X' tf^fcTFTW 

•^^;i/fi^fR]cDifMH"efe^>o bio (O hbi o 

(A) CDY-Y' ¥ffiT^ofc®T®0T&D, ^-V^ 
myj^KDTFTCDWxMmizMJt^^o ^fcMlO (A) 
ffllO (B) 6DY-Y' T®E!T«ofe¥®llTc& 

So a 1 12 o 9 (Dw-MMmtmm\z^ ms<D 

MBit 2 0 4 ihffl-fHfcC^-eS&S*^ ffiJ^JK tffillS 
fblL Bio, Hli te:fe^T*>, A I S 2 0 9 l:K 

bTHtlTabSo 

[0 0 9 1 ] *L l/^h^i7 2 3 3 SStfcS 



E8V, ttEEEP pJP^BB 4 0^ felfenffi 2 0 mA/ 1 S« 
i: b7c D A 1 12 0 9<£>#MK: 

#-5*#<0»«R*b««2 3 4 (fiTF* #-^XA.O. 
12 3 4 chlBT) «S3nS. A.0.I2 3 4 «#TLS 
7J^tlt*§o (B8 (D ) ) 

[0 0 9 2] WTs hVXi7 2 3 3 £[&3cbfcit 
mSmtSiWlZ 2 5 O&i^TT a!2 3 1 *C«JBE«:I31pJ 

»MS 1 0°C, mmW£8 0 V, *flEW*IR*IRI3 0 
#t$&«Sit3 OmA/lSSibfco 
[0 0 9 3] ^-7XA.0.I2 3 4^Wt^Slb 

x> a i ii2 o 9mm^mmm<t^rix, nu7io» 

SBKbftllK (AU7A.0.ItEt) 2 1 l;Wg/S;£n 
S 0 /tUTA.0.K2 1 H4t?LI7;^tlT»5o s 
fc, TaK2 3 1ttrai ffHjbT^Sg[^33c£^ 
#-7XA.0.S2 3 4^#aEbTV^gB4^t>|ftffi^t* 
nT, *>*;U**1M FIR (KTTaO, IBI^feT) 
2 i of:^sn§„ S#bfc^>^;l/B (Tal) 2 

0 8^fl(DiHSitbTKt§ a &*3, TaO, I 
2 1 0«T a®|2 3 1 cfc O fcJP< ffi*te£>fc 
66, 08 *TteIlDJ»£ Clibfco (08 (E) ) 

[0 0 9 4] EI 1 1 \ZM 8 (E) (D$kM<DT F TCDirffi 
0£SF®BI£^T. HI 1 (B) BH1 1 (A) cOX — 
X' TfflofcT FTO^-^^^S^fHi^lSfffiEITa&So 
gill (C) 140 1 1 (A) COY — Y* ¥®T«ofcl$T 

mmx$>D, ^^*)um?3\%<DTFT<DmmM\zMf&ir 

So tfcil 1 (A) BH1 1 (B) CDY-Y' ¥®H 
T^rpfe¥ffim"e©S. HI n:StJ:3^ A*L)7A. 
0.M2 1 l#J®^6^ffibT^S#-^XA.0.®l2 3 4 
<£>©IJ¥ t p RtfA* U 7 A. 0. H 2 1 1 (DWkl¥ tbBAll 
2 0 9jafflT^T±^— fcl&Sa 
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[0 0 9 5] A.0J2 1 1, 234 £V^£7 <hbT, T 
aOx 12 1 0 tmBM2 0 7 §Xyf>Wo X-/ 

OfTPo (B8 (F) ) 

[0 0 9 6] 7JR18lCi-9T, ^XA.0.IK2 3 

Tal2 0 8 tAlI2 0 9 **$tJl bfc^— MESI** 2 

0 4^^t~So (0 9 (A) ) 

[0 0 9 7] y-Ml2 0 4MIlfTfiTa 

10 O, §2 10, AUTA.0.IK2 0 9T*8l$nfc«iS«i: 
a^T^5. TaO s K2 1 Ott/tUTA.0.1R2 0 9fiiJ 

[0 0 9 8] |12l:i9 (A) <£#;il<OTFT<D®f® 
itWl^to 0 12 (A) ^¥®0Tra&So 0 1 

2 (B) B0 12 (A) <OX-X' T^o£:TFT<D~P 
^^;i/fi^f^]^)ffffi0TfeSo 012 (C) ffll2 

(a) <dy-y* ^mxw-DfcmmmxfoD, 

♦I^fRJ^T FTC0BrSI3^*fjSi*S o ^7c012 (A) 
tell 12 (B) COY-Y' ¥®0T«ofc¥®0Ta& 
20 So @12[:itcfc7^ AU7A.0.H2 1 HR0®j&>S 
g^Tt^TaO, )JI2 1 OGDfi^telftJP t p fc&Jfc 
U Al|2 0 9HltT^-l:&5. 
[0 0 9 9] liSb&i^tTaO, H2 10CO 

HJ¥te0 7#0H-rs^, <ht>S'I4S2 0 1 feb< 

tefe^coy- h|.fe^(II±^^^T, ««2 6 1 TitA. 
0.IBS2 3 6T*BT«, T alH2 3 1 fcftoT*<D»UPt2 

1 ttti»<as. -tbT, TaO x IK 2 1 0 CDA.0.«|2 

1 1 mn\zmut^m\t; *-^xa,o.H2 3 4otis 

fc#ffibfc««Tc&5„ J^T* A. 0.1ft 2 1 lCO^ffflT 
30 TaO» IlPte^{iJf'f^oT : »^^±^<^D, S 

2 6 2T^tMW<3!)I» t nifi9dz\z.l3L%>* MfciBB 

^2 6 2^e^fffl^r&]oTlljP^»^^^<^oT, fig 
S2 6 3fc:*3^Tffilfft23 3&*K&— jtfcl&S, 

[0 10 0] ^mmWtX\tT a!2 0 8 tTaO 

x 12 10 t^ffl^, A 1 12 0 8 £AU 7A.0.JR2 

l 1 co#BJ;D fe^flOfdfeseitT, JiSBbfeckSfc, 

A 1 12 0 8*^A1 ^SSrTS CltSrB&lhTSfPffl^ 



[0 10 1] SfcTaO, H2 1 0 tWV) TA. 0.112 
40 1 1 ttR|bl»S^t;XS"tf^Sns&a6, TaO, 1 
2 1 0 «A U 7A. 0. IR 2 1 1 SW±tfS e fc'5f-^Sn 
TV^So JtOtc®. AU 7A.0.H2 1 1 t A 1 fi 2 0 8 
<&S?-®S8ffl$H:T aO, 12 1 0tj;^T»Wcttt 
f7c/tU7A.0.l2 1 l^AH2 0 9t:jfbO 
tf£H£li£fc&oT^5£*;iSft£>. cfcoT, A 1 M 
2 0 9^6A 1 ^ffimt"S(Otrte<8?!^#^^ffi^o 
[0 10 2] -ittt^#4T§^»«l1't>^ 
iSte»2 0 1 fcSiD-TSo Nft^HTFTftffSf 
StCteU >Xteritt*^^fiPb, P^WiTFT^ 
50 »t" SCWp^IMU ^A^^iP-TS. 
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fSSffl^niift^, CMOSlHl8SS:«tfiK-rs« 

HJBttflPa«ffiS:8 0 k e Vg^tiSSi&frKSL^ 2 
ftlttSnSttJES 3 0 k e VSSi<£*fciSSt"So £ 
^S^T, llggllTaOxl3 0 8 i:iil2 0 
7 c^TtC^^fMi%-<^>^i0^tl, 2jRBttTaO» 
12 10 t|6IH2 0 7 t^7X^ tJ^ot, ^:(DT\Z 

>Mf2 2 3, iS»*^F*B*l*« (LDD» 2 2 
4, 2 2 5**fiB!K^W{£^fi£S*l5o fft$2 2 lkPF 



20 



% \zWM £ n S ^Mfe -f W:*ifi# 

t~*a^^o (17, m9 (B) ) 
[0 10 5] 0 7 Sr#fl8-r5t, ttl 2 0 1 Kl&^T 
HW>««2 2 3 (V-7I«2 2 2) H fg(HR2 
0 7 R^T a O x 12 1 O^WSLT^&^WC 
j#fi££ns, {ft«J*^»EtlfiB« 2 2 5 (2 2 4) tt, A. 
0.12 1 1 ©JMHI«^T, »H)l2 0 7&OTaO I 

«s 2 i o^-e^±iB5tc#fiEi-s««^fi!isn^o 3=-* 

*;WgJ*«W2 2 1 «A»J 7A.0.12 1 l30*^e>±8l$K: 

[0 10 6] ^-r*)VWi&ffiML2 2 1 fc&^T, h 

^S«ttTaI2 0 8^SpSE-rS««2 2 1 a 7?* 
So b ISSI 2 0 7 I TA. 0. 1 2 1 1 StfT a 
O, 12 1 0»ftt§M2 2 1 b«y— h«ffi*>S 

EPjSjn£n&m#^h£^o ^(Dfctb, fSM2 2 1 bcoft 

K»S:^-V*;i'^«B«tt««2 2 1 aO^tftS, 

[0 10 7] ®W5 2 2 1 b(DfiSBT a O x 12 10^ 
AU7A.0.K2 1 1 cDT^B^ftALT^SS^^MiSt" 

Sfc&, -E-0fi*«)«l1W«> HI 8 (E) fc^-rfflrffiBE^t: 

IiTM^n§o SP%, AU7A.0.12 1 lCDl/Pl: 
[0 10 8] TcfcU fK«2 2 1 b<BfiS**/jN£^£, 

TttrtlT *3J;^AL)7A.0.!R!&*2 0 0 n 

<£u If 2 2 1 b£t7t^ bf«£bT«fg£-ti;S;i 
[0 10 9] ffif 2 2 1 b£r;t7iry 

^(Dtctb, h««CDB»*£E 10-50 VgjtcOT 



FTCtt, If 2 2 1 b**7ty hfi»tLT, 

«EE1. 5-5 VS«©{fi*BEO*'&ta, If b^fi 
S£jB<bT, <S*ftT»B4&«« (LDD) ^LTiltg 

[0 110] &i3* &«%7*E40«« (LDDIW 2 

2 4, 2 2 5(1 il&ltl 2 0 7 tTaO, 1210 
3BSi±T^*Bft*^lJPLT^$nSfc«), TaO, 1 
2 1 0**&* DffVitx;!/— TV h^ST^itTb* 
10 Sfc, f£«a!^F»E*««c (LDD«8) 2 24, 2 

2 5 <D7fmw$k$itfi>\^ < t£-oxmm<Dt&ffim&%& z 

[0 111] ||ftl2 0 7^50-lOOnm iS<Z)fST» 
Sfc#>, TaOx 12 1 0fcUP< tfclOOnm timM^fo 
So T a!2 3 1 te&fb£n£fc*?j2 —4«©/PStC^ 
SJRB^T a!2 3 1 coJKJP^SOnraiKTtT 

[0 112] ?FiW#|-f ^->coasfiPXSd^Tb«:S, 7 
7-^X7^Jk 7>77^-ik if— 7X— ;i/ 

-f *>^ffitt^t;*fT3o &*3, 7J^tl2 l lcofiJM 
^6^tBLTl/^S^>^;l/*^it"l' F2 1 0l$c^>^ 

t&mm^m^Mm 2 2 4 , 2 

66, ^f^Tc&So *r<Dfc.£>, 8sjbPX8*&7^ 4 0 0 
-6 0 O'CHKOfflftT^ffiHfcLT, S^bfe^^ 
JlSrSHbbTb*? (hctVi„ 
[0 113] ffift>'U3>l»7?^SJira*fijB:IR2 
1 2SUm0f $tMt^ 0 gPfl^Ml2 
30 12 £/V-Z>^tT3 >^^7 h^-jl/^^^-TSo 

>^^7 h/iv-;U2 3 6 — 2 3 8 cd^/&^:;#:<d;$I 

[0 114] ST, «*ft^*^affiCDLAL 5 0 0 
tli#«nsxry^^>hS:ffl^T«M«Si»IK2 12^x 

L AL 5 0 0 tt7 u/<b7> : E— ^Ai:7 
y feykmWZ t * t b fc / S y 7 r - F 7 v Wt fc$t % 
<^J?-ffiffiffiffil*asJpbfcxyg 1 ^>hT&So (ffi 

<bny7r— F7yfirT?fc.ft^o 
[0 115] :i!Tffl^5Ay7 7- H7ySEttSt-fb>' 
40 U n itfete fca^5iSTX y ^ > S C <h A* 
iff^bV^ «F^|fem2 12111 /zmiJPl^TXy^ 

[0 116] d5bT«P B 1jftjB:Ji2 1 2*Xy5 1 >ifb 
fcm&XU, TFT8|5THV-7fi*2 2 2, Hl/<> 
IS2 2 3^II111T, 3>^^h*»jlx2 3 6, 2 3 
7^t§o y-hn>^^ ha5"Ctt/tU7A.0.lR2 
1 lJ&*flEfcHbT^&o -;<t7> ; EX^A<i:7yfb 
7K*^i:7jc^^2 : 3 : 1 5 0 (#:«%) TS^bfc^ 
1/^^7 7- H7 yK*ffl^ i TXu/9 1 >y*JtfTSit 
50 So 
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[0 117] eiO/ty 7 7 - H 7 ^Sttt^'J □ >E 
gp-fey — X«*2 2 2Rtf Fl^-f >flH«2 2 3«9&£x 
y^>^Sn^^o b^U y~-ha>^i7 hS&OAU 
TA.0.H2 1 1 ttXy^^StU *(&TG>A 1120 
9t)Xyf>^W. Tai2 0 8 « 

xyf> ^?d}i b > ^jJtS 0 , n > 
^ h^— Jl/2 3 8HflMf&£n&. (09 (C) ) 

[0 118] u^LT|9 (E) (Dttffirt*f#&nfcS, 
ItlT^§y-XlS2 14, H >IBfil2 154: 
JgfifcU IWI-TOT^r- h@E^2 0 4 tlSWfcSl^ 

nsflxotHbBa«2 1 3 *jgfi£-rso (09 (d) ) 
[0119] #^i6#iT«, y-^sa*2 14, f wr 

>IHS2 1 5Rtf®9ttibIBffli2 1 3^1)^t§fll 
tLT, ^V/TJI/^x^A^/^ 3 

3 8 e^t§itTal 2 0 8^Xyf>^ h^A° 
- <h b T H t B f & <£> T y n -fe X CD $ ( ffl 44 S. T - *J > ifi 

[0 12 1] fip-fe, WplIi^oTl^ct-A-X^ 

[0 12 2] HI 3\Z, 13 9 (D) <W£'M2 0 lSf 
fc*HST£o HI 3 tctty- h3>^£ hg|$coirffl 

[0 12 3] ^BffillHC&^T, SM^1K2 1 

4LTl/^o #*iffi0!l"t?Wu y— h#feiftIW2 0 7*HJB 
ICTaO, 12 1 0**fl^£*lT^5fca&, y—hSH 
«2 o 4 ty- h#6iftBft2 0 7 it^iiS^^S^JSfnS 

n^fc<s6, mz^-bmmt¥-bmBm\z&&mM2 

4 0T\ BEI£2 1 3 bfc< <fc£o 

[0 12 4] [fM&#ii2] #5B9lO*/S«. TFTSC 
Pf S>T/U n>SK*fiJ^LT^^^nfcMOS FET 

[0 12 5] HI StCSS^T, 3 0 1 By'j3>Sfi, 
3 0 2^7>f-;^mE 3 0 3l4V-7fi«, 3 0 
4IJHK>««, 3 0 5B-*KOLDD«S«7?S6S e 

*jffitHtsiRiUT*so[)-eiaBjtt«iii&-r5o *fc* mo 



SFET^ ^7 x;i/*jtOfa$UC^ST t IT 

[0 12 6] dO^JCl, *^0J^E^|WI±C>3l>^^ h 
«tifi^WrSft*BT&Sfc«), TFT£*fbT*>MOS 
F ETIlMlTfcSffltl) Jli^ff §o Sfc, TFT 
«OS FETcD«^¥^SSfc^T7^<, K&ffiK'ffc 

10 [0 12 7] [|ft&ffi#!l3] ttMlTliNTFT^ 

ftfCPft^MTFT (PTFT) CD^SlXSS.^ 
[0 12 8] ST. U ><^>£ffiAbfcy-X2U* F 
d» ^iWl)o F-fcT^tfXtbT, **T5# 
kV, X10 n -8X1 0' 5 atoms /cm 

5 3 X10 is -3xi0 n atoms /cm 3 t 

a^ct^^H-xssrWfiis-rscit^ms-efeSo ceo 

y=m y-^RtfH W >H0ilI«LTPl 

«$n§ B &*5, LDDl«0ilS 



[0129] s?c, cmos am ^m^ti^ N 

f t F T i: P f V *;HT F T 1 4ffliK)l:|i. 

30 [0 13 0] *^MffilTtt|i|--S=i£±^CMOSiaKT 

ts tifciE» hik t. n * * )vm t f t s nr^ 
mm^ b ^x0^«Lfc7^f^ y*~? b u ^ a 

S«*fP«Lfc-6sj&BI 1 6 JcSt"- iai6^43l^T, 
:&V>T\ Nft*;HTFT6 0 L Pft^iHTF 
T 6 0 2ttCMOS[HS&6 0 3Sr«fifcbT</>5o flfrifiGD 

miz^o cmo smm^m^n^mtMwn hmsmffi 
(Dum^Bizmm^^o 
[0131] sfc, B*vhu^7Lia»s««'r5iii# 

TFT WStMTBNTFT) 6 0 4^1«lSfc 

[0132] st, 1 ^tzfemmm 3 oxfi^se 

oT, Nft^HTFT6 0 1, Pft^HTFT 

6 0 2, H^T F T 6 0 4 ^^t^o %Z\Z* 0 1 6 
^T«^^lCD^fflftlR6 1 0^1itl) o *f»$I"C 
«S<b3S* (50nm) /^bS* (25nm) /7&V)V (1 

Mm) cdks*®^^ i <D¥-MitM6 1 o tvxmmT 

It) o 

[0 1 3 3] Ti7 U;I/^tRLK £ Ft^ft 

50 WBtJiax tf > n - h st^^t^ mmm^ 
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[0 1 3 4] mo¥S<ft;ll6 1 0±^jS3ttt* 

miKT^^y^^^^xi? 6 1 1 swts- sfc. ^ 

77^X^6 1 1 ^J^fcifodLoT, 1 1 
6 1 0SX7f>yLT, «TB<&Sfl^*tt<Z>^*8 
b«:IHl«»a»*LT*<. 
[0 13 5] Z.CDmiZl>X&< ZL£X\ DflffiSrJgfifeb^ 

[oi3 6] 7*77^^^6 11 tmmz 

[0137] mmz, iiwitte 1 oatf*2<o 
fs«6 1 z\zz\y$$ h^—jis&Mf&h, mmmm 
m (tt&m\z\$i to /d^&§iiii6 1 4^^Rg 

£3 Itl 1 6 \Z7jk~t Ti7 : r4 b U ^XlS 
[0 13 8] &*3, I$S1 6 1 4 <h bT^WttCOi^l^ 

[0 13 9] HI 1 6Tlffl*TFT 6 0 4<£>y— 

[0 140] Ei 1 6(DTi7^-^yv h U ^7XSS 

TFT601, 6 0 3, 6 0 4 £/R h Air— h^tTS 

[0 14 1] [*M$J4] **B«TfH*»»©TF 
TSffl^TAMLCD§iri&Lfcftlt:^l/iTiSBt5c 

^Cl-e^^JiE^JCDAMLCDO^a^EI 1 7 fc^To 
[0 14 2] gl 7 (A) $C:fc^T> 7 0 MtT&TJ 

V— XfiiJK»iaK7 0 3, ir-f hfiJIE»[HSS7 0 4**Jg 
fiJSnt^S, ElfilHlKttNSTFTtPaiTFTtS: 
WKjl:I^tfcCMO S 0^T*«^t"^> d <h**8f 
£L^„ Sfc, 7 0 5«Mr*]S«T&£o 

[0 14 3] [117 (A) tCitAMLCDIiT^f^f 
yvhUi7X*«7 0 1 £:*H*JS«7 0 5 £**fr8®£J8t 
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iSict ltfpc (^u+5>y;i/ • > h • It— 

yM 7 0 6*gIbT^^o ^OFPC 7 0 6ICi;^ 

[0 14 4] Sfc, FPC 7 0 6*ffiO#ttSffiSfW 
LTICfy^7 0 7, 7 0 8«r) W^ntl^o 

10 £ 0 017 (A) T*i2eTxO#tf SftT^£**> HI 

[0 14 5] Sfc, B17 (B) ©«&idtfet0 5 

§ 0 117 (B) £c:fe^T!iI17 (A) <hR|— (OgR^tt 

HDf£*&#bT<&5o uctran (a) tic? 

^T^StlfcP^y^HIK? 0 9 tc^oTfT^^J^^ 
■ UT^5. Z.<Dm&, Py7^0K7 0 9 fcBKffij|H!&7 
0 3, 7 0 4 ^RtI^CMOStlIES^**i:LTti^^ 

20 [0 14 6] £7e, *^JS0J<£AML CD[i777^7 
Xi^Ti/^y^hy #XX«fca8tt&«Bfc (BM o 
n TFT) SfiUB-rs**, «€-ntCiPAT3*rR]ftJ^y^u/ 

[0 14 7] — 37^;i^ — Sffl^T*^— ^ 

^£froTfe&^U ECB («^fM*W*gJBJff) =E — 
H\ GH (irXh^Xh) ^— F&£T»A£ffiS&U 

[0 14 8] #WBH8-15686 #4**fcB«3nfc 

30 fc.&l*. 

[0149] imams'] *5SS©iSB, AMLC 
[0 15 0] AMLCDJ^^CD«^5t*3S«i:LTttE 
[0 15 1] *i#BBibtlt I C^y^X 

mMm^xm^m^t&omm^^^-ji (mmic 

40 UE) ifimvf&ft&o 

[o 1 52] zL&miz^mmm&m^'f mtftti 
f$£n&mmz&^xmmT%&T<D^mfomwizMv 
xmm -r & c: t ^mx & & o 

[0153] mmmei *jji^j4^5 ^l^aml 

^ b y ^xsjRftsssflts^ttbfcaat^e-rs. 

[0 15 4] -toai^tl^ttStbTtt, bf-r**^ 
9, X^;P^J^7, ynyi^» ^Dyi^y 3 > 
50 TV, A7h^^>hfVxyH, ^-tbY-ya 
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«$g®* >h°^-^, mwrnrnm 

[0155] 018 (A) ^K^mtST^ D , 2 0 
0 1 , =§pmt}^ 2 0 0 2, ^PAJim 2 0 0 3, *S 
gf2 0 0 4, iftX-f^f 2 0 0 5, 7>ft2 0 0 

6"e«^^n^ 0 *^0j^w^ai*gi52 o o 2, ^a 

#£[$2 0 0 3, SSSt 2 0 0 4^CjSfflt"£££^T 

[0 15 6] H18 (B) ttf^*^^T*f9, 
2 10 1, S^^B 2 10 2, W^A±fg|$ 2103, it 
f£X< yf2104, /tyr-U — 2 10 5, S&35 2 1 
0 6T?«j&&n<5o #fS93tt*5K&«2 10 2, ^A 
*g|5 2 1 0 3, S&SB2 1 0 6 fcjgjrr 5 

[0 15 7] IU1 8 (C) « : E/H;^>tla.-3 7 (^E 
— tf;Un>tfo. — ^) W2 2 0 L 

2 2 0 2, g#S5 2 2 0 3 , JS^X-f 2 2 0 4, ^ 
^812 2 0 5Tt»l^^tX^ 0 *5SM»S#SK2 2 0 
3, S^gi2 2 0 5^tCjiffl"e#-5o 

[0 15 8] HI 8 (D) FY r )>hf^yu 
*f *#2 3 0 1, I^gf2 3 0 2, rt> bU 

2 3 0 3T«ioic^n^o *5PJlte3t^gB2 3 0 2 KljS 

[0 15 9] Ell 8 (E) ttU71iyP^x57^— T» 
D , 2 4 0 1 , 3til 2 4 0 2, ^rn^M 2 4 0 3, 
e^tf-AX^U 2 4 0 4, U7l/^?"240 
5, 2 4 0 6, 79U->2 4 0 7tlJ«Sn§ B *f§ 
Ktt*^g«2 4 0 3 fcjgJB-r&££#*T#£o 

[0 16 0] HIl 8 (F) H7D> bWl7ui?3L!?& — 
Tr& V , 2 5 0 1, jfcM 2 5 0 2, ^jkSS 250 

3, ^12 5 0 4, X^U">2 5 0 5T«$tl 
&o *5IKtt**S«2 5 0 3 \zmffl*t% £ 

[0161] K±o«fr, *»Bj©jSfflttHttS»Txe: 

[0 16 2] 
[0 16 3] . 



( 14 ) «fH¥ 1 1-330486 

26 

tm i ] sB«©^sixas:*-r»fBffBi. ^mmm 
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[0 5] TFTCD±Ii 0 (^MMl) 

10 [B6] ir— hn>^i? MBtTFTOBrBBIo (H 
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[m7] me (b) (D$mii&±mo (mmmi) 

[0 8] TFT^{^»XfI^*t"[|f®0o (fft&EfiJ 

1 ) 

[09] TFTofPsaxs**-r»f®ia- (*ss#y 
i) 

[010] TFT^^SXfMit^CO^Hmch, $t®0 

(SIffiM 1 ) 

[0ii] TFTcD^mnm^o^Mmt, ®T®m 
20 mmm 1 > 

[012] TFTcDf^fiXSi^+O^ffimch, BtME 

1 ) 

[0i 3] TFTiDi^mxm^o^mmt, 
(mmm 1 ) 

[0 14] l^ge{bgMcoSS:m 0 

[01 5] MOSiih^>> ? X^OiT®0o 
2) 

[016] TZr-i h U #X*f&CD®f®0o (* 
3 ) 

30 [017] AMLCDS«tDMII0o (*S£0!I4) 

[0 18] ^-f*gMffl^fcm^^^fie0o 
ffi^J 6) 

[0i9] i»«i^bxa<o*i»^)iH*st* t;u5 - ^ 

[020] 019 <Dmmmme>Bftifcj:mo 

[02 1] 0 2 0^ifffi«it^Sl^bfcSEM^*o 
[02 2] f*©liSiftIg^S^?cT FTOffiS 

xgsss-rwrwei. (t£*« 

[^^•coij^] 

40 2 0 0 

2 0 1 ffittH 
2 0 4 M2» 
2 0 8 ^>^;i/JK (T al) 
2 0 9 T;i/^n^A)Ii (A 1 H) 
2 1 0 ^>^;i/**1M FIH (TaO, fflt) 
2 1 1 /tU73g»«BMb«IIB& (/SU7A.0.IR) 
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